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Public Health Need for Adolescent and Public Health Need for Adolescent and 
Adult Pertussis VaccinationAdult Pertussis Vaccination

Reduce morbidity associated with pertussis Reduce morbidity associated with pertussis 
in all age groupsin all age groups
Reduce pertussis disease in adolescents Reduce pertussis disease in adolescents 
and adultsand adults
Prevent transmission of pertussis from Prevent transmission of pertussis from 
adolescents and adults to infantsadolescents and adults to infants
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Vaccine FormulationVaccine Formulation

AdacelAdacel DaptacelDaptacel
TdTd

AdsorbedAdsorbed
Tetanus ToxoidTetanus Toxoid 5 Lf5 Lf 5 Lf5 Lf 5 Lf5 Lf

Diphtheria ToxoidDiphtheria Toxoid 2 Lf2 Lf 15 Lf15 Lf 2 Lf2 Lf

5 Component Pertussis Vaccines5 Component Pertussis Vaccines
Pertussis ToxoidPertussis Toxoid 2.5 2.5 µµgg 10 10 µµgg --

Filamentous HemagglutininFilamentous Hemagglutinin 5 5 µµgg 5 5 µµgg --

Pertactin Pertactin 3 3 µµgg 3 3 µµgg --

Fimbriae Types 2 and 3Fimbriae Types 2 and 3 5 5 µµgg 5 5 µµgg --

Adjuvant: 0.33 mg aluminum Adjuvant: 0.33 mg aluminum 
0.6% v/v 0.6% v/v 22--phenoxyethanolphenoxyethanol
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Importance of FIM in the 5Importance of FIM in the 5--ComponentComponent
Acellular PertussisAcellular Pertussis VaccinesVaccines

The importance of PRN and FIM in protection The importance of PRN and FIM in protection 
against typicalagainst typical pertussispertussis was established in the was established in the 
household contact study nested in Sweden I household contact study nested in Sweden I 
Efficacy TrialEfficacy Trial11

Efficacy correlated with having high titers of Efficacy correlated with having high titers of 
antianti--PRN (75%), high antiPRN (75%), high anti--FIM (72%), or both (85%)FIM (72%), or both (85%)

Two other household contact studies also support Two other household contact studies also support 
an important role for FIMan important role for FIM2,32,3

11Storsaeter J, Storsaeter J, HallanderHallander HO, HO, GustafssonGustafsson L, et al. L, et al. Vaccine.Vaccine. 1998;16:19071998;16:1907--1916;1916;
22Cherry JD, Cherry JD, GornbeinGornbein J, J, HeiningerHeininger U, et al. U, et al. Vaccine.Vaccine. 1998;16:19011998;16:1901--1906;1906;
33Deen JL, Mink CM, Cherry JD,Deen JL, Mink CM, Cherry JD, ChristensonChristenson PD, Pineda EF, Lewis K,PD, Pineda EF, Lewis K, BlumbergBlumberg DA, Ross LA. DA, Ross LA. 
ClinClin Infect DisInfect Dis. 1995;21(5):1211. 1995;21(5):1211--9.9.
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Adacel ComponentsAdacel Components

All components ofAll components of AdacelAdacel are licensedare licensed
immunogensimmunogens in in Daptacel Daptacel or Td adsorbedor Td adsorbed

The manufacturing and testing methods for The manufacturing and testing methods for 
components of Adacel are the same as those components of Adacel are the same as those 
used for Daptacel and Td adsorbedused for Daptacel and Td adsorbed

Manufactured in Daptacel production facilityManufactured in Daptacel production facility
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AdacelAdacel Clinical Development ProgramClinical Development Program

Demonstration of nonDemonstration of non--inferiority for:inferiority for:
–– SafetySafety

Comparison to standard of care (Td adsorbed vaccine) Comparison to standard of care (Td adsorbed vaccine) 

–– Immunogenicity  Immunogenicity  
Comparison to standard of care (Td adsorbed vaccine) Comparison to standard of care (Td adsorbed vaccine) 
for diphtheria and tetanusfor diphtheria and tetanus

Comparison to efficacious 5 component Comparison to efficacious 5 component DTaPDTaP vaccinevaccine
for pertussisfor pertussis

Concomitant administration with hepatitis B (HB) Concomitant administration with hepatitis B (HB) 
or influenza vaccineor influenza vaccine
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Adacel Clinical Experience Adacel Clinical Experience 

PopulationPopulation
US Licensure US Licensure 

TrialsTrials
Supportive Supportive 

Canadian TrialsCanadian Trials TotalTotal

AdultsAdults 24482448 638638 30863086

37173717

68036803

AdolescentsAdolescents 3393 3393 324 324 

TOTALTOTAL 58415841 962 962 

Post-marketing experience: > 6 million doses of  
Adacel-containing vaccines distributed.
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Adacel Key FindingsAdacel Key Findings
Safe and well tolerated among adolescents Safe and well tolerated among adolescents 
and adultsand adults

Similar safety profile as licensed Td vaccine Similar safety profile as licensed Td vaccine 

Achieved all preAchieved all pre--specified nonspecified non--inferiority criteria inferiority criteria 
for immunogenicity vs. Tdfor immunogenicity vs. Td

One dose in adolescents and adults produces One dose in adolescents and adults produces 
pertussis antibody levels exceeding 3 doses pertussis antibody levels exceeding 3 doses 
of Daptacelof Daptacel

Can be given concomitantly with HB vaccine or Can be given concomitantly with HB vaccine or 
influenza vaccineinfluenza vaccine
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Reports of PertussisReports of Pertussis
United States, 1980 United States, 1980 –– 2004 2004 

* Preliminary Data* Preliminary Data
CDC. MMWR 1997;46(54):71CDC. MMWR 1997;46(54):71--80.  Murphy T. Data on file, personal communication, 2001.  MMWR80.  Murphy T. Data on file, personal communication, 2001.  MMWR 2000;50:1175.  2000;50:1175.  
MMWR 2001;50(33):725.  MMWR 2002;51:723.  MMWR 2003;52:747.  BacMMWR 2001;50(33):725.  MMWR 2002;51:723.  MMWR 2003;52:747.  Bacterial Vaccine Preventable Disease Branch, terial Vaccine Preventable Disease Branch, 
National Immunization Program, 2004.National Immunization Program, 2004.
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Reports of Pertussis in the U.S.Reports of Pertussis in the U.S.
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GGüüririşş et al. et al. Clin Infect DisClin Infect Dis. 1999;28:1230. 1999;28:1230--1237.1237.
National Immunization Program, Bacterial Vaccine Preventable DisNational Immunization Program, Bacterial Vaccine Preventable Diseases Branch. eases Branch. 
Pertussis Surveillance Report, August 6, 2004Pertussis Surveillance Report, August 6, 2004
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Prolonged Cough Illness in Adolescents and Prolonged Cough Illness in Adolescents and 
Adults Due to Adults Due to BordetellaBordetella pertussispertussis

SourceSource LocaleLocale Year(s)Year(s)
% of cough % of cough 

illness illness 
Nennig et alNennig et al San FranciscoSan Francisco 19941994--9595 1212
Strebel et alStrebel et al MinnMinn--St PaulSt Paul 19951995--9696 1313
Jackson et alJackson et al SeattleSeattle 19831983--8787 1515
Jansen et alJansen et al San DiegoSan Diego 19931993--9494 1717
Birbeback et alBirbeback et al DenmarkDenmark 19951995--9797 1717
Wright et alWright et al NashvilleNashville 19921992--9494 2121
Robertson et alRobertson et al New S WalesNew S Wales 19851985--8686 2626
Mink et alMink et al Los AngelesLos Angeles 19861986--8989 2626
Rosenthal et alRosenthal et al ChicagoChicago 19931993--9494 2626
Wirsing v KWirsing v Kööenig et alenig et al GermanyGermany 19921992--9494 3131
SchmittSchmitt--GrohGrohéé et alet al GermanyGermany 19921992--9494 3232
Vicent et alVicent et al KoreaKorea 19971997--9898 5050
Gilberg et alGilberg et al ParisParis 19991999 5252
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Common Clinical Manifestations of Common Clinical Manifestations of 
AdolescentAdolescent--Adult PertussisAdult Pertussis

Cough 97% Cough 97% ≥≥ 3 weeks, 52% 3 weeks, 52% ≥≥ 9 weeks9 weeks
Paroxysms Paroxysms ≥≥ 3 weeks in 73%3 weeks in 73%
Whoop in 69%Whoop in 69%
PostPost--tussive emesis in 65%tussive emesis in 65%
Teens missed average 5 days of school; Teens missed average 5 days of school; 
Adults missed average 7 days of workAdults missed average 7 days of work
Average 14 days of disrupted sleepAverage 14 days of disrupted sleep

De De SerresSerres et al. et al. J Infect DisJ Infect Dis. 2000;182:174. 2000;182:174––9.9.
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Complications of Adolescent Complications of Adolescent ––
Adult PertussisAdult Pertussis

Complications common in adolescents (16%) Complications common in adolescents (16%) 
and adults (28%)and adults (28%)
Cyanosis found in 6% of adolescents Cyanosis found in 6% of adolescents 
and 9% of adultsand 9% of adults
Pneumonia occurs in 2% of patients <30 years Pneumonia occurs in 2% of patients <30 years 
old and 5% to 9% of older patientsold and 5% to 9% of older patients
Hospitalization of adolescents and adults Hospitalization of adolescents and adults 
at 1.4% and 3.5%, respectivelyat 1.4% and 3.5%, respectively

De De SerresSerres et al. et al. J Infect DisJ Infect Dis. 2000;182:174. 2000;182:174––9.9.
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Infant Pertussis Deaths by DecadeInfant Pertussis Deaths by Decade
19801980--1989 vs. 19901989 vs. 1990--19991999
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CDC Study CDC Study ––
Infant Pertussis: Who Was the Source?Infant Pertussis: Who Was the Source?

774 infant cases from 4 states774 infant cases from 4 states
264 cases had source identified264 cases had source identified
75% family members75% family members
–– 43% mother43% mother
–– 20% father20% father
–– 26% sibling26% sibling
–– 11% grandparent11% grandparent

25% neighbor, friend, day care, and other25% neighbor, friend, day care, and other

BisgardBisgard, K. , K. PIDJ.PIDJ. 2004;23:9852004;23:985--9.9.
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Age of Pertussis Source* for InfantsAge of Pertussis Source* for Infants
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Healthcare Professionals InvolvedHealthcare Professionals Involved
in Transmission of Pertussisin Transmission of Pertussis

PhysiciansPhysicians 1912  1912  SchwenkenbecherSchwenkenbecher
NursesNurses 1972  Kurt et al1972  Kurt et al
PhysiciansPhysicians 1992  1992  EtkindEtkind et alet al
NursesNurses 1995  Christie et al1995  Christie et al
NursesNurses 1997  1997  MatlowMatlow et alet al
Nurses and PhysiciansNurses and Physicians 2004  CDC2004  CDC

SchwenkenbecherSchwenkenbecher, 1912;, 1912;
Kurt et al. Kurt et al. JAMA.JAMA. 1972;221(3):2641972;221(3):264--7;7;
EtkindEtkind et al. et al. Am J Am J DisDis Child.Child. 1992;146:1731992;146:173--6; 6; 
Christie et al. Christie et al. Infect Control Hosp Infect Control Hosp EpidemiolEpidemiol.. 1995;16:5561995;16:556--63; 63; 
MatlowMatlow et al.et al. Infect Control Hosp Infect Control Hosp EpidemiolEpidemiol.. 1997;18:7151997;18:715--16;16;
CDC. CDC. MMWRMMWR. 2004;54(03):67. 2004;54(03):67--71.71.
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AdacelAdacel Experience in CanadaExperience in Canada

AdacelAdacel licensed in Canada licensed in Canada –– May 1999May 1999

NACI issued a supportive statement, NACI issued a supportive statement, 
but at that time did not give a recommendation but at that time did not give a recommendation 
for universal routine usefor universal routine use

3 provinces or territories launched3 provinces or territories launched AdacelAdacel
vaccination programs vaccination programs 

Health Canada. CCDR. 2000;26(ACSHealth Canada. CCDR. 2000;26(ACS--1):11):1--8.8.
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Pertussis Incidence and Vaccine Use, 1993 Pertussis Incidence and Vaccine Use, 1993 –– 20042004
Canada’s Northwest TerritoriesCanada’s Northwest Territories
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The Adacel Program in NewfoundlandThe Adacel Program in Newfoundland

Replaced Td in 1999 school yearReplaced Td in 1999 school year

Adacel delivered in a Grade 9 (14 year olds) Adacel delivered in a Grade 9 (14 year olds) 
schoolschool--based programbased program

Approximately 25,000 doses given by June 2004Approximately 25,000 doses given by June 2004
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Incidence of Pertussis, 1986 Incidence of Pertussis, 1986 –– 20032003
Canada vs. NewfoundlandCanada vs. Newfoundland

CanadaCanada NewfoundlandNewfoundland
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AdacelAdacel Experience in Canada (cont’d)Experience in Canada (cont’d)
NACINACI AdacelAdacel Recommendation Recommendation –– September 2003September 2003

A single booster dose should be administered to adolescents A single booster dose should be administered to adolescents 
and adults in place of Td to protect againstand adults in place of Td to protect against pertussispertussis

All remaining provinces and territories launchedAll remaining provinces and territories launched
AdacelAdacel adolescent programs in 2003 adolescent programs in 2003 -- 20042004

Prince Edward Island conducted broadPrince Edward Island conducted broad--based based 
catchcatch--up program up program –– Fall 2004Fall 2004

Quebec launched adolescent, adult, and “cocoon” Quebec launched adolescent, adult, and “cocoon” 
program program –– September 2004September 2004

Health Canada. CCDR. 2000;26(ACSHealth Canada. CCDR. 2000;26(ACS--1):11):1--8; 2003;29(ACS8; 2003;29(ACS--5):15):1--9.9.
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Pertussis Epidemiology SummaryPertussis Epidemiology Summary
Reports of pertussis continue to increase dramaticallyReports of pertussis continue to increase dramatically

Pertussis is common in adolescents and adults, Pertussis is common in adolescents and adults, 
causing significant morbidity and complicationscausing significant morbidity and complications

Adolescents and adults are important sources of Adolescents and adults are important sources of 
pertussis transmission to vulnerable infants, in whom pertussis transmission to vulnerable infants, in whom 
mortality is increasingmortality is increasing

Ongoing epidemiological surveillance data from Canada Ongoing epidemiological surveillance data from Canada 
demonstrate potential of Adacel to control pertussis demonstrate potential of Adacel to control pertussis 
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Adacel Clinical Studies for US LicensureAdacel Clinical Studies for US Licensure
Studies, Age Groups, and VaccineesStudies, Age Groups, and Vaccinees

StudyStudy PurposePurpose Age GroupAge Group NN AdacelAdacel
Td506Td506 Large scale safety and Large scale safety and 

immunogenicity, vs. Tdimmunogenicity, vs. Td
1111--64 yr64 yr 44614461 30173017

Td505Td505 Lot ConsistencyLot Consistency 1111--17 yr17 yr 18061806

403403

696696

600600

370370

269269

18061806

Td501Td501 Interaction with HBInteraction with HB 1111--14 yr14 yr 403403

Td502Td502 Interaction with InfluenzaInteraction with Influenza 1919--64 yr64 yr 696696

TC9704TC9704 Lot ConsistencyLot Consistency 1212--54 yr54 yr 449449

Td9707Td9707 Adacel vs Td, aPAdacel vs Td, aP 1919--60 yr60 yr 244244

Td9805Td9805 Interaction with HBInteraction with HB 1111--13 yr13 yr 269269

Total number of Adacel recipients:     6884Total number of Adacel recipients:     6884
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Overall Summary: Overall Summary: 
Safety andSafety and ImmunogenicityImmunogenicity Populations Populations 

StudyStudy
Planned Planned 
Subjects    Subjects    EnrolledEnrolled SafetySafety ImmunoImmuno

Td506Td506 44004400 44804480 43014301 22962296

Td505Td505 18001800 18111811 18061806 10561056

Td501Td501 410410 410410 403403 312312

Td502Td502 690690 720720 696696 678678

TotalTotal 73007300 74217421 72067206 43424342

Of the safety population, 5841 received Adacel and 1365 received Td.
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Overall Summary: Overall Summary: 
Safety andSafety and ImmunogenicityImmunogenicity Populations Populations 

StudyStudy
Planned Planned 
Subjects    Subjects    EnrolledEnrolled SafetySafety ImmunoImmuno

Td506Td506 44004400 44804480 43014301 22962296

Td505Td505 18001800 18111811 18061806 10561056

Td501Td501 410410 410410 403403 312312

Td502Td502 690690 720720 696696 678678

TotalTotal 73007300 74217421 72067206 43424342

Of the immunogenicity population, 3316 received Adacel and 
1026 received Td.
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Td505 and Td506 Distribution of ITT Td505 and Td506 Distribution of ITT 
Populations By Gender and Race/EthnicityPopulations By Gender and Race/Ethnicity

AdolescentsAdolescents
(N = 3782)(N = 3782)

%%

AdultsAdults
(N = 2325)(N = 2325)

%%

TotalTotal
(N = 6107)(N = 6107)

%%
GenderGender

FemaleFemale 49.349.3 64.064.0 54.954.9
MaleMale 50.750.7 36.036.0 45.145.1

Race/Ethnicity   Race/Ethnicity   
CaucasianCaucasian 86.186.1 84.984.9 85.785.7
BlackBlack 9.19.1 9.69.6 9.39.3
HispanicHispanic 2.02.0 3.13.1 2.42.4
AsianAsian 1.21.2 1.31.3 1.21.2
OtherOther 1.61.6 1.01.0 1.41.4
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Measuring ImmunogenicityMeasuring Immunogenicity

Immunological EndpointsImmunological Endpoints
Seroprotection RatesSeroprotection Rates
–– % of participants who develop a benchmark % of participants who develop a benchmark 

(eg, protective) diphtheria or tetanus titer(eg, protective) diphtheria or tetanus titer
–– Primary outcome measure in all of the corePrimary outcome measure in all of the core

clinical trials clinical trials 

Booster RatesBooster Rates
–– % of participants who develop a defined increase in % of participants who develop a defined increase in 

titer, stratified by pretiter, stratified by pre--titertiter
–– Primary outcome measure in one core clinical trialPrimary outcome measure in one core clinical trial
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Measuring Immunogenicity (2)Measuring Immunogenicity (2)

Immunological EndpointsImmunological Endpoints
Geometric Mean TitersGeometric Mean Titers
–– Normalized average of the postNormalized average of the post--immunization titersimmunization titers
–– Primary pertussis outcome measure; descriptive for Primary pertussis outcome measure; descriptive for 

diphtheria and tetanus diphtheria and tetanus 

Reverse Cumulative Distribution CurvesReverse Cumulative Distribution Curves
–– Graphical presentation of the antibody distribution of Graphical presentation of the antibody distribution of 

the entire studied populationthe entire studied population
–– Descriptive only Descriptive only 
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MeasuringMeasuring ImmunogenicityImmunogenicity

EndpointEndpoint
NonNon--inferiority or equivalencyinferiority or equivalency
criteria using 90% or 95% CIcriteria using 90% or 95% CI

SeroprotectionSeroprotection and and 
Booster Rates Booster Rates 

Difference in rates between groups Difference in rates between groups 
at 10% marginat 10% margin

GMTsGMTs GMTsGMTs ratio between groups ratio between groups 
at 1.5 marginat 1.5 margin
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Adacel Link to EfficacyAdacel Link to Efficacy
Adacel link to efficacy: Td506 vs. Sweden I efficacy trialAdacel link to efficacy: Td506 vs. Sweden I efficacy trial

Sweden I was an NIHSweden I was an NIH--sponsored, prospective, randomized, doublesponsored, prospective, randomized, double--
blinded, placeboblinded, placebo--controlled and wholecontrolled and whole--cellcell--pertussispertussis--controlled controlled 
efficacy trial in Sweden 1992efficacy trial in Sweden 1992--19951995

–– Infants received 3 doses of Daptacel at 2, 4, 6 months of ageInfants received 3 doses of Daptacel at 2, 4, 6 months of age

–– 85% efficacy vs. WHO85% efficacy vs. WHO--defined classic pertussis; 78% efficacy vs. any defined classic pertussis; 78% efficacy vs. any 
pertussis (labpertussis (lab--confirmed, confirmed, ≥≥ 1 day of cough)1 day of cough)

Pertussis immunogenicity results following 1 dose of Adacel in UPertussis immunogenicity results following 1 dose of Adacel in US S 
pivotal trial Td506 were compared to those following 3 doses of pivotal trial Td506 were compared to those following 3 doses of 
Daptacel in Sweden I Efficacy TrialDaptacel in Sweden I Efficacy Trial

Sera from Adacel recipients and stored sera from infants in the Sera from Adacel recipients and stored sera from infants in the 
Sweden I Efficacy Trial were tested contemporaneously in same Sweden I Efficacy Trial were tested contemporaneously in same 
laboratory, under same conditions, using the same validated assalaboratory, under same conditions, using the same validated assayy
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Rationale for Serologic Bridge to Rationale for Serologic Bridge to 
Sweden I Efficacy Trial DataSweden I Efficacy Trial Data

Adacel and Daptacel are the same vaccine, except Adacel and Daptacel are the same vaccine, except 
that PT and D toxoids have been reduced in Adacel to that PT and D toxoids have been reduced in Adacel to 
levels appropriate for adolescentlevels appropriate for adolescent--adult useadult use

Household contacts (representing all ages, from Household contacts (representing all ages, from 
infants to older adults) who developed clinical infants to older adults) who developed clinical 
pertussis had PRN and agglutinin titers below the pertussis had PRN and agglutinin titers below the 
same cutsame cut--off leveloff level

Immunologic correlates of protection from one Immunologic correlates of protection from one 
population have been used routinely to license population have been used routinely to license 
booster vaccines in a different age groupbooster vaccines in a different age group
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Rationale for Serologic Bridge to Rationale for Serologic Bridge to 
Sweden I Efficacy Trial DataSweden I Efficacy Trial Data

The VRBPAC meeting of June 5, 1997 was devoted to the The VRBPAC meeting of June 5, 1997 was devoted to the 
question of licensing criteria for adolescentquestion of licensing criteria for adolescent--adult aP adult aP 
vaccines. The committee endorsed licensure based on a vaccines. The committee endorsed licensure based on a 
serologic bridge to infant efficacy data:serologic bridge to infant efficacy data:
–– Question 1: Can demonstration of efficacy of a given acellular Question 1: Can demonstration of efficacy of a given acellular 

pertussis vaccine administered as a primary series to infants sepertussis vaccine administered as a primary series to infants serve rve 
as a basis for efficacy of that vaccine when administered as a as a basis for efficacy of that vaccine when administered as a 
booster dose to adolescents and adults? booster dose to adolescents and adults? YESYES

–– Question 2: Is demonstration of comparable antibody responses inQuestion 2: Is demonstration of comparable antibody responses in
adults/adolescents and infants an appropriate indicator that theadults/adolescents and infants an appropriate indicator that the
different age groups respond to the vaccine in equivalent mannerdifferent age groups respond to the vaccine in equivalent manners?  s?  
…In other words, can we use antibodies to bridge between the two…In other words, can we use antibodies to bridge between the two
age groups, as we have done between the primary series and the age groups, as we have done between the primary series and the 
booster series? booster series? YESYES
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Measuring Immunogenicity Measuring Immunogenicity 
Results to be PresentedResults to be Presented

Td506: Comparative trial in adolescents and adultsTd506: Comparative trial in adolescents and adults

Td505: Lot consistency trial in adolescentsTd505: Lot consistency trial in adolescents

Td501: Concomitant Adacel and hepatitis B trial in Td501: Concomitant Adacel and hepatitis B trial in 
adolescentsadolescents

Td502: Concomitant Adacel and influenza trial in adultsTd502: Concomitant Adacel and influenza trial in adults
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Td506: Comparative Clinical Trial vs. Td506: Comparative Clinical Trial vs. 
Td in Adolescents and AdultsTd in Adolescents and Adults

MulticenterMulticenter, large scale, large scale immunogenicityimmunogenicity and and 
safety study, 39 US sites, 4461safety study, 39 US sites, 4461 vaccineesvaccinees
Randomized, modified double blind study; Randomized, modified double blind study; 
age stratified: age stratified: 
–– 1111--1313
–– 1414--1717
–– 1818--2828
–– 2929--4848
–– 4949--64 years64 years
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Td506: DiphtheriaTd506: Diphtheria SeroprotectionSeroprotection
≥≥ 0.1 IU/0.1 IU/mLmL and Booster Ratesand Booster Rates

Adacel AdolescentsAdacel Adolescents Td AdolescentsTd Adolescents Adacel AdultsAdacel Adults Td AdultsTd Adults

All nonAll non--inferiority criteria metinferiority criteria met
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00

Seroprotection Seroprotection ≥≥ 0.1 IU/0.1 IU/mLmL Booster Response RatesBooster Response Rates
Diphtheria Diphtheria -- PrePre Diphtheria Diphtheria -- PostPost Diphtheria BoosterDiphtheria Booster
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Adacel AdolAdacel Adol 382 of 527, 72.5%382 of 527, 72.5% 526 of 527, 99.8%526 of 527, 99.8% 501 of 527, 95.1%501 of 527, 95.1%

Td AdolescentsTd Adolescents 364 of 515, 70.7%364 of 515, 70.7% 515 of 516, 99.8%515 of 516, 99.8% 489 of 515, 95.0%489 of 515, 95.0%

Adacel AdultsAdacel Adults 464 of 741, 62.6%464 of 741, 62.6% 697 of 741, 94.1%697 of 741, 94.1% 646 of 739, 87.4%646 of 739, 87.4%

Td AdultsTd Adults 321 of 507, 63.3%321 of 507, 63.3% 482 of 507, 95.1%482 of 507, 95.1% 422 of 506, 83.4%422 of 506, 83.4%
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Td506: TetanusTd506: Tetanus SeroprotectionSeroprotection
≥≥ 0.1 IU/0.1 IU/mLmL and Booster Ratesand Booster Rates

Adacel AdolescentsAdacel Adolescents Td AdolescentsTd Adolescents Adacel AdultsAdacel Adults Td AdultsTd Adults
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100100

00

Seroprotection Seroprotection ≥≥ 0.1 IU/0.1 IU/mLmL Booster Response RatesBooster Response Rates
Tetanus Tetanus -- PrePre Tetanus Tetanus -- PostPost Tetanus BoosterTetanus Booster

All nonAll non--inferiority criteria metinferiority criteria met
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Adacel AdolAdacel Adol 525 of 527, 99.6%525 of 527, 99.6% 527 of 527, 100%527 of 527, 100% 483 of 527, 91.7%483 of 527, 91.7%

Td AdolescentsTd Adolescents 512 of 516, 99.2%512 of 516, 99.2% 516 of 516, 100%516 of 516, 100% 471 of 516, 91.3%471 of 516, 91.3%

Adacel AdultsAdacel Adults 723 of 743, 97.3%723 of 743, 97.3% 742 of 742, 100%742 of 742, 100% 468 of 742, 63.1%468 of 742, 63.1%

Td AdultsTd Adults 488 of 509, 95.9%488 of 509, 95.9% 508 of 509, 99.8%508 of 509, 99.8% 340 of 509, 66.8%340 of 509, 66.8%
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Td506: Pertussis PostTd506: Pertussis Post--Vaccination GMTs, Vaccination GMTs, 
Adolescents, vs. Sweden IAdolescents, vs. Sweden I

Adacel GroupAdacel Group Td GroupTd Group

00

100100

200200

300300

400400

500500

600600

G
M

T 
(E

U
/m

L)
G

M
T 

(E
U

/m
L)
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Sweden ISweden I
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AdacelAdacel 309.3309.3 214.8214.8 344.5344.5 1792.41792.4

TdTd 15.615.6 20.920.9 11.711.7 28.828.8

Sweden ISweden I 86.686.6 40.040.0 108.1108.1 341.1341.1
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Td506: Pertussis PostTd506: Pertussis Post--Vaccination Vaccination GMTsGMTs, , 
Adults, vs. Sweden IAdults, vs. Sweden I

Adacel GroupAdacel Group Td GroupTd Group Sweden ISweden I

All nonAll non--inferiority criteria metinferiority criteria met
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AdacelAdacel 178.8178.8 192.9192.9 341.9341.9 852.7852.7

TdTd 13.213.2 19.319.3 11.711.7 31.731.7

Sweden ISweden I 86.686.6 40.040.0 108.1108.1 341.1341.1
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Td506:Td506: ImmunogenicityImmunogenicity ConclusionsConclusions

AdacelAdacel vaccine isvaccine is
–– NonNon--inferior to Td vaccine for diphtheria and tetanus inferior to Td vaccine for diphtheria and tetanus 

immune responsesimmune responses
–– Highly immunogenic with respect to pertussis Highly immunogenic with respect to pertussis 

responsesresponses
–– NonNon--inferior to Sweden I for pertussis responsesinferior to Sweden I for pertussis responses
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Measuring Immunogenicity Measuring Immunogenicity 

Results to be PresentedResults to be Presented

Td506: Comparative trial in adolescents and adultsTd506: Comparative trial in adolescents and adults

Td505: Lot consistency trial in adolescentsTd505: Lot consistency trial in adolescents

Td501: Concomitant Adacel and hepatitis B trial in Td501: Concomitant Adacel and hepatitis B trial in 
adolescentsadolescents

Td502: Concomitant Adacel and influenza trial in adultsTd502: Concomitant Adacel and influenza trial in adults
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Td505: LotTd505: Lot--Consistency TrialConsistency Trial

MulticenterMulticenter study, 18 US sites, in 1806 study, 18 US sites, in 1806 
adolescents 11adolescents 11--17 years17 years
AgeAge--stratified, randomized, modified double stratified, randomized, modified double 
blind studyblind study
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Td505: Diphtheria and TetanusTd505: Diphtheria and Tetanus
SeroprotectionSeroprotection at at ≥≥ 0.1 IU/0.1 IU/mLmL

Lot 1Lot 1 Lot 2Lot 2 Lot 3Lot 3
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DiphtheriaDiphtheria
Pre Pre 

DiphtheriaDiphtheria
PostPost

TetanusTetanus
PrePre

TetanusTetanus
PostPost

All equivalency criteria metAll equivalency criteria met
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Lot 1Lot 1 269 of 351, 76.6%269 of 351, 76.6% 351 of 351, 100%351 of 351, 100% 345 of 350, 98.6%345 of 350, 98.6% 351 of 351, 100%351 of 351, 100%

Lot 2Lot 2 269 of 350, 76.9%269 of 350, 76.9% 347 of 349, 99.4%347 of 349, 99.4%

352 of 353, 99.7%352 of 353, 99.7%

342 of 349, 98%342 of 349, 98% 350 of 350, 100%350 of 350, 100%

Lot 3Lot 3 262 of 355, 73.8%262 of 355, 73.8% 352 of 355, 99.2%352 of 355, 99.2% 353 of 353, 100%353 of 353, 100%
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Td505: Pertussis GMTs PostTd505: Pertussis GMTs Post--Vaccination Vaccination 
Lot 1Lot 1 Lot 2Lot 2 Lot 3Lot 3
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Lot 1Lot 1 343.7343.7 285.1285.1 366.1366.1 1901.61901.6

Lot 2Lot 2 347.4347.4 265265 394.7394.7 2025.42025.4

Lot 3Lot 3 323.9323.9 247.8247.8 343.2343.2 1528.81528.8
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Td505: Td505: Equivalence of Equivalence of PertussisPertussis GMTsGMTs
90% CI of Ratios of Lots 90% CI of Ratios of Lots 
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Td505: PreTd505: Pre-- and Postand Post--Immunization FIMImmunization FIM TitersTiters
for 3 Lots offor 3 Lots of AdacelAdacel Vaccine Vaccine 
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1010

5050

6060

7070

8080

9090

00

100100

2020

3030

4040

11 1010 100100 10001000 10,00010,000 100,000100,000

Pe
rc

en
ta

ge
 o

f S
ub

je
ct

s
Pe

rc
en

ta
ge

 o
f S

ub
je

ct
s

Adacel 1 (Pre)Adacel 1 (Pre)

Adacel 1 (Post)Adacel 1 (Post)

Adacel 2 (Pre)Adacel 2 (Pre)
Adacel 3 (Pre)Adacel 3 (Pre)

Adacel 2 (Post)Adacel 2 (Post)
Adacel 3 (Post)Adacel 3 (Post)



Adacel™ and Pentacel™ are trademarks of sanofi pasteur. Daptacel® is a registered trademark of sanofi pasteur. 52

Td505: Lot Consistency Study ConclusionsTd505: Lot Consistency Study Conclusions

Equivalency demonstrated for: Equivalency demonstrated for: 
DiphtheriaDiphtheria SeroprotectionSeroprotection and Booster Rates and Booster Rates 
andand GMTsGMTs
TetanusTetanus SeroprotectionSeroprotection and Booster Rates and Booster Rates 
andand GMTsGMTs
Pertussis GMTsPertussis GMTs
–– PTPT
–– FHAFHA
–– PRNPRN
–– 2 of 3 FIM comparisons (third was borderline)2 of 3 FIM comparisons (third was borderline)
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Measuring Immunogenicity Measuring Immunogenicity 

Results to be PresentedResults to be Presented

Td506: Comparative trial in adolescents and adultsTd506: Comparative trial in adolescents and adults

Td505: Lot consistency trial in adolescentsTd505: Lot consistency trial in adolescents

Td501: Concomitant Adacel and hepatitis B trial in Td501: Concomitant Adacel and hepatitis B trial in 
adolescentsadolescents

Td502: Concomitant Adacel and influenza trial in adultsTd502: Concomitant Adacel and influenza trial in adults



Adacel™ and Pentacel™ are trademarks of sanofi pasteur. Daptacel® is a registered trademark of sanofi pasteur. 54

Td501: CoTd501: Co--Administration with HB VaccineAdministration with HB Vaccine

Multicenter, randomized, controlled, openMulticenter, randomized, controlled, open--label label 
study in 403 adolescents aged 11study in 403 adolescents aged 11--14 years14 years
ConcomitantConcomitant AdacelAdacel+HB vaccine (n = 202) vs.+HB vaccine (n = 202) vs.
AdacelAdacel, then HB vaccine 1 month later (n = 201), then HB vaccine 1 month later (n = 201)
Objective: Demonstrate nonObjective: Demonstrate non--inferiority of inferiority of 
simultaneous vs. sequential administration ofsimultaneous vs. sequential administration of
AdacelAdacel and HB vaccineand HB vaccine
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Td501: Adacel and HB, Td501: Adacel and HB, DiphtheriaDiphtheria
Seroprotection Seroprotection ≥≥ 0.1 IU/mL and Booster 0.1 IU/mL and Booster Rates Rates 

SimultaneousSimultaneous SequentialSequential

All nonAll non--inferiority criteria metinferiority criteria met
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Diphtheria Diphtheria -- PrePre Diphtheria Diphtheria -- PostPost Diphtheria BoosterDiphtheria Booster

SimultaneousSimultaneous 126 of 161, 78.3%126 of 161, 78.3% 161 of 161, 100%161 of 161, 100% 157 of 161, 97.5%157 of 161, 97.5%

SequentialSequential 117 of 151, 77.5%117 of 151, 77.5% 150 of 151, 99.3%150 of 151, 99.3% 145 of 151, 96%145 of 151, 96%

Seroprotection Seroprotection ≥≥ 0.1 IU/0.1 IU/mLmL Response RatesResponse Rates
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Td501: Adacel and HB, Td501: Adacel and HB, TetanusTetanus
Seroprotection Seroprotection ≥≥ 0.1 IU/mL and Booster 0.1 IU/mL and Booster Rates Rates 

SimultaneousSimultaneous SequentialSequential

All nonAll non--inferiority criteria metinferiority criteria met

Tetanus Tetanus -- PrePre Tetanus Tetanus -- PostPost Tetanus BoosterTetanus Booster
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Seroprotection Seroprotection ≥≥ 0.1 IU/0.1 IU/mLmL Response RatesResponse Rates

SimultaneousSimultaneous 144 of 161, 89.4%144 of 161, 89.4% 161 of 161, 100%161 of 161, 100% 159 of 161, 98.8%159 of 161, 98.8%

SequentialSequential 145 of 151, 96%145 of 151, 96% 151 of 151, 100%151 of 151, 100% 148 of 151, 98%148 of 151, 98%
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Td501: Adacel and HB Td501: Adacel and HB 
HBHB Seroprotection Seroprotection ≥≥ 10 mIU/mL10 mIU/mL

SimultaneousSimultaneous SequentialSequential

All nonAll non--inferiority criteria metinferiority criteria met
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SeroprotectionSeroprotection % % ≥≥ 10 10 mIUmIU//mLmL

SimultaneousSimultaneous 1 of 161, 0.6%1 of 161, 0.6% 155 of 161, 96.3%155 of 161, 96.3%

SequentialSequential 1 of 151, 0.7%1 of 151, 0.7% 146 of 150, 97.3%146 of 150, 97.3%
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Td501:Td501: AdacelAdacel and HB, and HB, Pertussis GMTsPertussis GMTs
SimultaneousSimultaneous SequentialSequential
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SimultaneousSimultaneous 303.5303.5 301.5301.5 292.9292.9 1906.41906.4

SequentialSequential 321.6321.6 305.4305.4 284.6284.6 1926.71926.7
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Td501: CoTd501: Co--Administration with HBAdministration with HB
ImmunogenicityImmunogenicity ConclusionsConclusions

Adacel may be administered concomitantly with Adacel may be administered concomitantly with 
hepatitis B vaccinehepatitis B vaccine

Simultaneous and sequential vaccination Simultaneous and sequential vaccination 
resulted in comparable immune responses for:resulted in comparable immune responses for:
–– Diphtheria and TetanusDiphtheria and Tetanus
–– PertussisPertussis
–– Hepatitis BHepatitis B
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Measuring Immunogenicity Measuring Immunogenicity 

Results to be PresentedResults to be Presented

Td506: Comparative trial in adolescents and adultsTd506: Comparative trial in adolescents and adults

Td505: Lot consistency trial in adolescentsTd505: Lot consistency trial in adolescents

Td501: Concomitant Adacel and hepatitis B trial in Td501: Concomitant Adacel and hepatitis B trial in 
adolescentsadolescents

Td502: Concomitant Adacel and influenza trial in adultsTd502: Concomitant Adacel and influenza trial in adults
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Td502: CoTd502: Co--Administration with Flu VaccineAdministration with Flu Vaccine

MulticenterMulticenter, randomized, controlled, open label , randomized, controlled, open label 
study in 696 adults aged 19study in 696 adults aged 19--64 years64 years

ConcomitantConcomitant AdacelAdacel++FluzoneFluzone (n = 356) vs.(n = 356) vs.
FluzoneFluzone, then, then AdacelAdacel 1 month later (n = 340)1 month later (n = 340)

Objective: Demonstrate nonObjective: Demonstrate non--inferiority of inferiority of 
simultaneous vs. sequential administration ofsimultaneous vs. sequential administration of
AdacelAdacel andand FluzoneFluzone
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Td502: Adacel and Fluzone, Td502: Adacel and Fluzone, DiphtheriaDiphtheria
Seroprotection Seroprotection ≥≥ 0.1 IU/mL and Booster Rates0.1 IU/mL and Booster Rates

SimultaneousSimultaneous SequentialSequential

All nonAll non--inferiority criteria metinferiority criteria met

Diphtheria Diphtheria -- PrePre Diphtheria Diphtheria -- PostPost DiphtheriaDiphtheria
BoosterBooster
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Seroprotection Seroprotection ≥≥ 0.1 IU/0.1 IU/mLmL
Response RatesResponse Rates

SimultaneousSimultaneous 129 of 354, 36.4%129 of 354, 36.4% 305 of 354, 86.2%305 of 354, 86.2% 308 of 354, 87.0%308 of 354, 87.0%

SequentialSequential 105 of 323, 32.5%105 of 323, 32.5% 282 of 324, 87.0%282 of 324, 87.0% 281 of 323, 87.0%281 of 323, 87.0%
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Td502: Adacel and Fluzone, Td502: Adacel and Fluzone, TetanusTetanus
Seroprotection Seroprotection ≥≥ 0.1 IU/mL and Booster Rates0.1 IU/mL and Booster Rates

SimultaneousSimultaneous SequentialSequential

Tetanus Tetanus -- PrePre Tetanus Tetanus -- PostPost TetanusTetanus
BoosterBooster
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Seroprotection Seroprotection ≥≥ 0.1 IU/0.1 IU/mLmL
Response RatesResponse Rates

SimultaneousSimultaneous 316 of 353, 89.5%316 of 353, 89.5% 353 of 354, 99.7%353 of 354, 99.7% 278 of 353, 78.8%278 of 353, 78.8%

SequentialSequential 278 of 323, 86.1%278 of 323, 86.1% 318 of 324, 98.1%318 of 324, 98.1% 269 of 323, 83.3%269 of 323, 83.3%
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Td502: Adacel and Fluzone, Td502: Adacel and Fluzone, 
HAIHAI TitersTiters %% ≥≥ 1:401:40

SimultaneousSimultaneous SequentialSequential

All nonAll non--inferiority criteria metinferiority criteria met

A/Panama A/Panama 
H3N2H3N2

A/New Caledonia A/New Caledonia 
H1N1H1N1

B/YamanashiB/Yamanashi
PrePre PostPost PrePre PostPost PrePre PostPost
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SimultaneousSimultaneous 90 of 341, 26.4%90 of 341, 26.4% 295 of 341, 86.5%295 of 341, 86.5% 12 of 341, 3.5%12 of 341, 3.5% 184 of 341, 54.0%184 of 341, 54.0% 275 of 341, 80.6%275 of 341, 80.6%

261 of 294, 88.8%261 of 294, 88.8% 138 of 294, 46.9%138 of 294, 46.9%

71 of 341, 20.8%71 of 341, 20.8%

SequentialSequential 61 of 294, 20.7%61 of 294, 20.7% 273 of 295, 80.3%273 of 295, 80.3%58 of 297, 19.5%58 of 297, 19.5%10 of 294, 3.4%10 of 294, 3.4%
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Td502: Adacel and Fluzone, Td502: Adacel and Fluzone, Pertussis GMTsPertussis GMTs
SimultaneousSimultaneous SequentialSequential Sweden ISweden I
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Td502: Simultaneous vs. SequentialTd502: Simultaneous vs. Sequential
Adacel and Influenza Vaccine Conclusions Adacel and Influenza Vaccine Conclusions 

Simultaneous and sequential vaccination Simultaneous and sequential vaccination 
resulted in comparable immune responses for:resulted in comparable immune responses for:
–– Diphtheria and tetanusDiphtheria and tetanus
–– Influenza (all 3 strains)Influenza (all 3 strains)

PertussisPertussis responses were somewhat reduced responses were somewhat reduced 
with concomitant influenza vaccine, butwith concomitant influenza vaccine, but
pertussis GMTspertussis GMTs markedly exceeded those from markedly exceeded those from 
Sweden ISweden I

AdacelAdacel can be administered concomitantly with can be administered concomitantly with 
influenza vaccineinfluenza vaccine
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PTPT Antibody Responses in Adolescents:Antibody Responses in Adolescents:
Sweden I vs. Td501, Td505, and Td506Sweden I vs. Td501, Td505, and Td506
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FHAFHA Antibody Responses in Adolescents:Antibody Responses in Adolescents:
Sweden I vs. Td501, Td505, and Td506Sweden I vs. Td501, Td505, and Td506
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PRNPRN Antibody Responses in Adolescents:Antibody Responses in Adolescents:
Sweden I vs. Td501, Td505, and Td506Sweden I vs. Td501, Td505, and Td506
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FIMFIM Antibody Responses in Adolescents:Antibody Responses in Adolescents:
Sweden I vs. Td501, Td505, and Td506Sweden I vs. Td501, Td505, and Td506
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PT PT Antibody Responses in Adults:Antibody Responses in Adults:
Sweden I vs. Td502 and Td506Sweden I vs. Td502 and Td506
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FHA FHA Antibody Responses in Adults:Antibody Responses in Adults:
Sweden I vs. Td502 and Td506Sweden I vs. Td502 and Td506
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PRN PRN Antibody Responses in Adults:Antibody Responses in Adults:
Sweden I vs. Td502 and Td506Sweden I vs. Td502 and Td506
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FIM FIM Antibody Responses in Adults:Antibody Responses in Adults:
Sweden I vs. Td502 and Td506Sweden I vs. Td502 and Td506
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Canadian Licensure Trials of AdacelCanadian Licensure Trials of Adacel
TC9704: Evaluation in adolescents and adults of TC9704: Evaluation in adolescents and adults of 
Adacel vs. Td; evaluation of lot consistencyAdacel vs. Td; evaluation of lot consistency

Td9707: Evaluation in adults of Adacel vs. TdTd9707: Evaluation in adults of Adacel vs. Td

Td9805: Evaluation in young adolescents of Td9805: Evaluation in young adolescents of 
concomitant Adacel and hepatitis Bconcomitant Adacel and hepatitis B

Subset populations from the 3 Subset populations from the 3 preceedingpreceeding studies studies 
were evaluated for immunogenicity at 1, 3, and 5 were evaluated for immunogenicity at 1, 3, and 5 
years following receipt of Adacelyears following receipt of Adacel

Safety data were submitted in support of Safety data were submitted in support of 
US licensureUS licensure
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Adacel: Key Immunogenicity FindingsAdacel: Key Immunogenicity Findings
Adacel stimulated robust antibody responses to all Adacel stimulated robust antibody responses to all 
included antigensincluded antigens

Adacel achieved all preAdacel achieved all pre--specified nonspecified non--inferiority inferiority 
criteria for immunogenicity vs. Tdcriteria for immunogenicity vs. Td

Pertussis antibody levels in adolescents and adults Pertussis antibody levels in adolescents and adults 
following one dose of Adacel exceeded levels seen following one dose of Adacel exceeded levels seen 
in infants following three doses of Daptacel in infants following three doses of Daptacel 
(which were associated with 85% efficacy against (which were associated with 85% efficacy against 
WHOWHO--defined pertussis)defined pertussis)

Adacel can be given concomitantly with HB vaccine Adacel can be given concomitantly with HB vaccine 
or influenza vaccineor influenza vaccine
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Adacel Adacel -- AgendaAgenda

IntroductionIntroduction Luc Kuykens, MD, MPHLuc Kuykens, MD, MPH
VP Regulatory AffairsVP Regulatory Affairs

Pertussis EpidemiologyPertussis Epidemiology David Johnson, MD, MPHDavid Johnson, MD, MPH
Director Scientific and Medical AffairsDirector Scientific and Medical Affairs

Immunogenicity Immunogenicity Michael Decker, MD, MPHMichael Decker, MD, MPH
VP Scientific and Medical AffairsVP Scientific and Medical Affairs

Safety and ConclusionSafety and Conclusion Luc Kuykens, MD, MPHLuc Kuykens, MD, MPH
VP Regulatory AffairsVP Regulatory Affairs
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Safety ObjectivesSafety Objectives

To compare safety profile of Adacel to To compare safety profile of Adacel to 
safety profile of Tdsafety profile of Td
–– Demonstrate that rates of selected solicited local Demonstrate that rates of selected solicited local 

and systemic reactions reported by Adacel and Td and systemic reactions reported by Adacel and Td 
recipients are comparable recipients are comparable 

To characterize overall safety profile of Adacel To characterize overall safety profile of Adacel 
given separately or simultaneously with HB or given separately or simultaneously with HB or 
influenza vaccineinfluenza vaccine
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Presentation Outline and Safety Presentation Outline and Safety 
Data CollectionData Collection

Immediate Reactions Immediate Reactions 
–– 30 minutes post vaccination30 minutes post vaccination

Solicited Local and Systemic ReactionsSolicited Local and Systemic Reactions

Unsolicited Adverse EventsUnsolicited Adverse Events

Events of Special InterestEvents of Special Interest

Serious Adverse EventsSerious Adverse Events
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Immediate Reactions: Adolescents and AdultsImmediate Reactions: Adolescents and Adults
AdacelAdacel

N = 5841N = 5841
Td VaccineTd Vaccine

N = 1365N = 1365
%% nn

66

Most frequently reported events:Most frequently reported events:

Dyspepsia, Nausea, VomitingDyspepsia, Nausea, Vomiting 33 0.050.05 00 0.00.0
OtherOther 1313 0.220.22 11 0.070.07

DizzinessDizziness 66 0.100.10 11 0.070.07
Hypoaesthesia Hypoaesthesia 33 0.050.05 11 0.070.07
ParaesthesiaParaesthesia 22 0.030.03 11 0.070.07
Vasovagal attackVasovagal attack 22 0.030.03 22 0.150.15
Pain in limbPain in limb 22 0.030.03 00 0.00.0
Injection site bruisingInjection site bruising 22 0.030.03 00 0.00.0

SyncopeSyncope 33 0.050.05 22 0.150.15
Injection site painInjection site pain 11 0.020.02 00 0.00.0

Injection site erythemaInjection site erythema 33 0.050.05 00

%%
Total participants with at 
least one reaction 3232

0.00.0

0.440.440.550.55

nn
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Presentation Outline and Safety Presentation Outline and Safety 
Data CollectionData Collection

Immediate Reactions Immediate Reactions 

Solicited Local Solicited Local and Systemicand Systemic ReactionsReactions
–– Erythema, swelling, pain, underarm lymph node swelling, Erythema, swelling, pain, underarm lymph node swelling, 

and limb circumference, collected on diary card day 0 and limb circumference, collected on diary card day 0 -- 14, 14, 
severity documentedseverity documented

Unsolicited Adverse EventsUnsolicited Adverse Events

Events of Special InterestEvents of Special Interest

Serious Adverse EventsSerious Adverse Events
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Td506: Solicited Local ReactionsTd506: Solicited Local Reactions
Safety HypothesisSafety Hypothesis

Adacel is nonAdacel is non--inferior to Td in the proportion of inferior to Td in the proportion of 
adolescents and adults with:adolescents and adults with:

any erythema, swelling or pain, and withany erythema, swelling or pain, and with
moderate and severe erythema, swelling or pain moderate and severe erythema, swelling or pain 
reported during Day 0 through Day 14.reported during Day 0 through Day 14.

NonNon--inferiority criteria:inferiority criteria:
Upper limit of the twoUpper limit of the two--sided sided 

95% Cl of the difference 95% Cl of the difference ppAdacelAdacel –– ppTdTd < 10%< 10%
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Td506: Solicited Local Reactions, Days 0Td506: Solicited Local Reactions, Days 0--14 14 
AdolescentsAdolescents
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Td506: Td506: NonNon--Inferiority of Inferiority of Solicited Local Reactions, Solicited Local Reactions, Days 0Days 0--14 14 
Adolescents, 95% CI of Difference (Adacel minus Td)Adolescents, 95% CI of Difference (Adacel minus Td)
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Td506: Solicited Local Reactions, Days 0Td506: Solicited Local Reactions, Days 0--14 14 
AdultsAdults
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Td506: Td506: NonNon--Inferiority of Inferiority of Solicited Local Reactions, Solicited Local Reactions, Days 0Days 0--14 14 
Adults, 95% CI of Difference (Adacel minus Td)Adults, 95% CI of Difference (Adacel minus Td)
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ErythemaErythema Rates, Days 0Rates, Days 0--1414
AdolescentsAdolescents
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Swelling Rates, Days 0Swelling Rates, Days 0--1414
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Pain Rates, Days 0Pain Rates, Days 0--1414
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ErythemaErythema Rates, Days 0Rates, Days 0--1414
AdultsAdults
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Swelling Rates, Days 0Swelling Rates, Days 0--1414
AdultsAdults
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Pain Rates, Days 0Pain Rates, Days 0--1414
AdultsAdults
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Other Solicited Local ReactionsOther Solicited Local Reactions

Limb circumferenceLimb circumference
–– Mean baseline limb circumference in Td506Mean baseline limb circumference in Td506

Adolescents: 26.4 cmAdolescents: 26.4 cm
Adults: 31.7 cmAdults: 31.7 cm

–– No difference in mean change observed in Td506 No difference in mean change observed in Td506 
betweenbetween AdacelAdacel and Td recipientsand Td recipients

Adolescents 1.25 cm vs. 1.35 cmAdolescents 1.25 cm vs. 1.35 cm
Adults 1.51 cm vs. 1.29 cmAdults 1.51 cm vs. 1.29 cm
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Td506: Increase in Limb Circumference After Vaccination Td506: Increase in Limb Circumference After Vaccination 
With Adacel vs. Td, Days 0With Adacel vs. Td, Days 0--14, in Adolescents14, in Adolescents
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Td506: Increase in Limb Circumference After Vaccination Td506: Increase in Limb Circumference After Vaccination 
With Adacel vs. Td, Days 0With Adacel vs. Td, Days 0--14, in Adults14, in Adults
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Other Solicited Local ReactionsOther Solicited Local Reactions

Underarm Lymph Node swellingUnderarm Lymph Node swelling
–– No difference observed in Td506 betweenNo difference observed in Td506 between

AdacelAdacel and Td recipients and Td recipients 
Adolescents 6.64% vs. 5.34%Adolescents 6.64% vs. 5.34%
Adults 6.48% vs. 4.10%Adults 6.48% vs. 4.10%

–– Similar rates reported across three other studies  Similar rates reported across three other studies  
Adolescents 6.64% Adolescents 6.64% -- 8.96%8.96%
Adults 3.83% Adults 3.83% -- 6.48%6.48%



Adacel™ and Pentacel™ are trademarks of sanofi pasteur. Daptacel® is a registered trademark of sanofi pasteur. 97

Presentation Outline and Safety Presentation Outline and Safety 
Data CollectionData Collection

Immediate Reactions Immediate Reactions 

Solicited Solicited Local andLocal and Systemic ReactionsSystemic Reactions
–– Fever, headache, tiredness, generalized body ache, chills, Fever, headache, tiredness, generalized body ache, chills, 

nausea, vomiting, diarrhea, sore and/or swollen joints, and nausea, vomiting, diarrhea, sore and/or swollen joints, and 
rash, collected on diary card day 0 rash, collected on diary card day 0 -- 14, severity documented 14, severity documented 

Unsolicited Adverse EventsUnsolicited Adverse Events

Events of Special InterestEvents of Special Interest

Serious Adverse EventsSerious Adverse Events
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Td506: Fever, Days 0Td506: Fever, Days 0--1414
Adolescents and AdultsAdolescents and Adults
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Td506: Fever, Td506: Fever, NonNon--Inferiority of Inferiority of Rates, Rates, Days 0Days 0--14 14 
95% CI of Difference (Adacel minus Td)95% CI of Difference (Adacel minus Td)

AnyAny Moderate and SevereModerate and Severe

AdolescentsAdolescents

AdultsAdults

--1515 --1010 --55 00 55 1010 1515

0.330.33

0.050.05

2.282.28

0.260.26

Within LimitWithin Limit OutsideOutside
LimitLimit



Adacel™ and Pentacel™ are trademarks of sanofi pasteur. Daptacel® is a registered trademark of sanofi pasteur. 100

Fever Rates, Days 0Fever Rates, Days 0--1414
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Td506: ‘Any’ Systemic Reaction Profile Td506: ‘Any’ Systemic Reaction Profile 
Adolescents Adolescents 

AdacelAdacel
N = 1184N = 1184

%%

Td VaccineTd Vaccine
N = 792N = 792

%%
Total participants with 
any systemic reaction 65.565.5 61.061.0

HeadacheHeadache 43.743.7 40.440.4
TirednessTiredness 30.230.2 27.327.3
BodyacheBodyache 30.430.4 29.929.9
ChillsChills 15.115.1 12.612.6
NauseaNausea 13.313.3 12.312.3
DiarrheaDiarrhea 10.310.3 10.210.2
Sore/Swollen JointsSore/Swollen Joints 11.311.3 11.711.7
VomitingVomiting 4.64.6 2.82.8
RashRash 2.72.7 2.02.0
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Td506: ‘Any’ Systemic Reaction Profile Td506: ‘Any’ Systemic Reaction Profile 
AdultsAdults

AdacelAdacel
N = 1752N = 1752

%%

Td VaccineTd Vaccine
N = 573N = 573

%%
Total participants with 
any systemic reaction 50.350.3 47.647.6

HeadacheHeadache 33.933.9 34.134.1
TirednessTiredness 24.324.3 20.720.7
BodyacheBodyache 21.921.9 18.818.8
ChillsChills 8.18.1 6.66.6
NauseaNausea 9.29.2 7.97.9
DiarrheaDiarrhea 10.310.3 11.311.3
Sore/Swollen JointsSore/Swollen Joints 9.19.1 7.07.0
VomitingVomiting 3.03.0 1.81.8
RashRash 2.02.0 2.32.3
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Presentation Outline and Safety Presentation Outline and Safety 
Data CollectionData Collection

Immediate ReactionsImmediate Reactions

Solicited Local and Systemic ReactionsSolicited Local and Systemic Reactions

Unsolicited Adverse Events and Unsolicited Unsolicited Adverse Events and Unsolicited 
Adverse Events Requiring Medical ContactAdverse Events Requiring Medical Contact
–– Collected from days 0 to 14 and day 15 to end of study, Collected from days 0 to 14 and day 15 to end of study, 

respectively, following Adacel or Td vaccinationrespectively, following Adacel or Td vaccination

Events of Special InterestEvents of Special Interest

Serious Adverse EventsSerious Adverse Events
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All Studies: Unsolicited Adverse Events Reported by ≥ 1% All Studies: Unsolicited Adverse Events Reported by ≥ 1% 
of Participants/Group During Days 0of Participants/Group During Days 0--28 Post28 Post--Vaccination, Vaccination, 
ITTS Population ITTS Population -- Adolescents Adolescents 

Adverse EventAdverse Event

AdacelAdacel
N = 3393N = 3393

%%

Td VaccineTd Vaccine
N = 792N = 792

%%
Total Participants with any unsolicited Total Participants with any unsolicited AEsAEs 24.024.0 25.625.6
NasopharyngitisNasopharyngitis 3.243.24 4.294.29
PharyngitisPharyngitis 3.183.18 3.543.54

Nasal congestionNasal congestion 1.681.68 0.880.88
Upper respiratory tract infection Upper respiratory tract infection nosnos 1.001.00 1.391.39
DysmenorrhoeaDysmenorrhoea 0.850.85 1.141.14

CoughCough 2.182.18 2.532.53

SinusitisSinusitis nosnos 0.680.68 1.261.26
Limb injury Limb injury nosnos 0.320.32 1.011.01
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All Studies: Unsolicited Adverse Events Reported by ≥ 1% All Studies: Unsolicited Adverse Events Reported by ≥ 1% 
of Participants/Group During Days 0of Participants/Group During Days 0--28 Post28 Post--Vaccination, Vaccination, 
ITTS Population ITTS Population -- AdultsAdults

Adverse EventAdverse Event

AdacelAdacel
N = 2448N = 2448

%%

Td VaccineTd Vaccine
N = 573N = 573

%%
Total Participants with any unsolicited Total Participants with any unsolicited AEsAEs 24.624.6 20.920.9
NasopharyngitisNasopharyngitis 3.313.31 1.921.92
PharyngitisPharyngitis 2.372.37 1.221.22
CoughCough 1.431.43 1.051.05
Back painBack pain 1.141.14 0.870.87
Upper respiratory tract infection Upper respiratory tract infection nosnos 1.101.10 0.870.87

DysmenorrhoeaDysmenorrhoea 0.940.94 1.051.05
Pain in limbPain in limb 0.650.65 1.221.22

SinusitisSinusitis nosnos 1.061.06 0.520.52

ArthralgiaArthralgia 0.490.49 1.051.05
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Presentation Outline and Safety Presentation Outline and Safety 
Data CollectionData Collection

Immediate ReactionsImmediate Reactions

Solicited Local and Systemic ReactionsSolicited Local and Systemic Reactions

Unsolicited Adverse Events and Unsolicited Unsolicited Adverse Events and Unsolicited 
Adverse Events Requiring Medical ContactAdverse Events Requiring Medical Contact

Events of Special InterestEvents of Special Interest
–– Whole Arm Swelling, Diabetes, Seizures and Whole Arm Swelling, Diabetes, Seizures and 

Autoimmune DisordersAutoimmune Disorders
–– Collected for entire study period (Td506Collected for entire study period (Td506-- 6 months, 6 months, 

Td505Td505-- 1 month, Td5011 month, Td501-- 5 or 6 months, Td5025 or 6 months, Td502-- 1 or 2 months)1 or 2 months)

Serious Adverse EventsSerious Adverse Events
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New Onset Diabetes Mellitus, Seizures and New Onset Diabetes Mellitus, Seizures and 
Autoimmune DisordersAutoimmune Disorders

Two reports of new onset DMTwo reports of new onset DM
–– One adolescent with a family history of IDDM One adolescent with a family history of IDDM 
–– One adult with NIDDM discovered during an hospitalization for One adult with NIDDM discovered during an hospitalization for 

a traumaa trauma
Three reports of seizures Three reports of seizures 
–– Two adolescents, one each after Adacel and Td vaccination, Two adolescents, one each after Adacel and Td vaccination, 

both with a history of seizure disorder both with a history of seizure disorder 
–– One adult with a history of migraines and hypertensionOne adult with a history of migraines and hypertension

All events resolved without All events resolved without sequelaesequelae and were and were 
considered as not related to vaccination by considered as not related to vaccination by 
the investigatorthe investigator
There were no reports of autoimmune disorders from There were no reports of autoimmune disorders from 
the US licensure trialsthe US licensure trials
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Whole Arm SwellingWhole Arm Swelling

There were no reports of whole arm swelling There were no reports of whole arm swelling 
from the US licensure trialsfrom the US licensure trials
There was no other evidence that whole arm There was no other evidence that whole arm 
swelling occurredswelling occurred
–– 15 (0.26%) of 5841 Adacel recipients and 2 (0.15%) 15 (0.26%) of 5841 Adacel recipients and 2 (0.15%) 

of 1365 Td recipients had injection site swelling of 1365 Td recipients had injection site swelling 
≥≥ 100mm days 0100mm days 0--1414

–– Of the 5 subjects with injection site swelling Of the 5 subjects with injection site swelling 
≥≥ 150mm days 0150mm days 0--14, none had an increase in 14, none had an increase in 
limb circumference limb circumference ≥≥ 2cm2cm
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Presentation Outline and Safety Presentation Outline and Safety 
Data CollectionData Collection

Immediate ReactionsImmediate Reactions

Solicited Local and Systemic ReactionsSolicited Local and Systemic Reactions

Unsolicited Adverse Events and Unsolicited Unsolicited Adverse Events and Unsolicited 
Adverse Events Requiring Medical ContactAdverse Events Requiring Medical Contact

Events of Special InterestEvents of Special Interest

Serious Adverse EventsSerious Adverse Events
–– Collected for entire study period (Td506Collected for entire study period (Td506-- 6 months, Td5056 months, Td505--

1 month, Td5011 month, Td501-- 5 or 6 months, Td5025 or 6 months, Td502-- 1 or 2 months)1 or 2 months)
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SAEsSAEs: All Trials, Day 0 up to 6 Months, : All Trials, Day 0 up to 6 Months, 
Adolescents and AdultsAdolescents and Adults

Total participants reportingTotal participants reporting SAEsSAEs
–– AdacelAdacel -- 52 of 5841 (0.89%)52 of 5841 (0.89%)
–– Td vaccine Td vaccine -- 19 of 1365 (1.39%)19 of 1365 (1.39%)

All except two reported as unrelated All except two reported as unrelated 
to study vaccineto study vaccine
–– 23 y/o female hospitalized for severe migraine and 23 y/o female hospitalized for severe migraine and 

temporary unilateral palsy one day after vaccination, temporary unilateral palsy one day after vaccination, 
lasting 3 days, recovered withoutlasting 3 days, recovered without sequelaesequelae

–– 49 y/o female developed49 y/o female developed radicularradicular pain in the left pain in the left 
upper arm 12 days post vaccination, recovered upper arm 12 days post vaccination, recovered 
withoutwithout sequelaesequelae
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DeathsDeaths

One death was reported across the 4 studies, One death was reported across the 4 studies, 
in Td505in Td505
–– 15 year old female committed suicide, 15 year old female committed suicide, 

70 days after receiving70 days after receiving AdacelAdacel
–– Classified by investigator as unrelated Classified by investigator as unrelated 

to study vaccineto study vaccine
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Adacel Adacel -- AgendaAgenda

IntroductionIntroduction Luc Kuykens, MD, MPHLuc Kuykens, MD, MPH
VP Regulatory AffairsVP Regulatory Affairs

Pertussis EpidemiologyPertussis Epidemiology David Johnson, MD, MPHDavid Johnson, MD, MPH
Director Scientific and Medical AffairsDirector Scientific and Medical Affairs

Immunogenicity Immunogenicity Michael Decker, MD, Michael Decker, MD, MPH MPH 
VP Scientific and Medical AffairsVP Scientific and Medical Affairs

Safety and Conclusion Safety and Conclusion Luc Kuykens, MD, MPHLuc Kuykens, MD, MPH
VP Regulatory AffairsVP Regulatory Affairs
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SafetySafety

Adacel was safe and well tolerated among Adacel was safe and well tolerated among 
adolescents and adultsadolescents and adults
Adacel achieved all safety nonAdacel achieved all safety non--inferiority inferiority 
endpoints in the primary comparative trial endpoints in the primary comparative trial 
vs. Td, except for any pain in adolescents vs. Td, except for any pain in adolescents 
Adacel can be safely administered either Adacel can be safely administered either 
concomitantly or sequentially with hepatitis B concomitantly or sequentially with hepatitis B 
vaccine or influenza vaccinevaccine or influenza vaccine
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ImmunogenicityImmunogenicity
Adacel achieved all preAdacel achieved all pre--specified nonspecified non--inferiority criteria inferiority criteria 
for immunogenicity vs. Tdfor immunogenicity vs. Td

Pertussis antibody levels in adolescents and adults Pertussis antibody levels in adolescents and adults 
following one dose of Adacel exceeded levels following one dose of Adacel exceeded levels 
seen in infants following three doses of Daptacel seen in infants following three doses of Daptacel 
(which were associated with 85% efficacy against (which were associated with 85% efficacy against 
WHOWHO--defined pertussis)defined pertussis)

Adacel can be given concomitantly with hepatitis B Adacel can be given concomitantly with hepatitis B 
vaccine or influenza vaccinevaccine or influenza vaccine
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Risk / BenefitRisk / Benefit
RisksRisks

Slight increase in reactogenicity in adolescents Slight increase in reactogenicity in adolescents 
compared to Td compared to Td 

BenefitsBenefits
Adacel provides tetanus and diphtheria immunogenicity Adacel provides tetanus and diphtheria immunogenicity 
similar to current standard of care, Tdsimilar to current standard of care, Td
Added protection against pertussis in adolescents Added protection against pertussis in adolescents 
and adultsand adults
Potential to reduce pertussis disease in general Potential to reduce pertussis disease in general 
population and prevent transmission of pertussis from population and prevent transmission of pertussis from 
adolescents and adults to infantsadolescents and adults to infants
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Vaccine and Related Biological Products Vaccine and Related Biological Products 
Advisory CommitteeAdvisory Committee

March 15, 2005March 15, 2005

ADACELADACEL™™

Tetanus Toxoid, Reduced Diphtheria Tetanus Toxoid, Reduced Diphtheria 
Toxoid and Acellular Pertussis Toxoid and Acellular Pertussis 

Vaccine AdsorbedVaccine Adsorbed

sanofisanofi pasteurpasteur
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